Propensity to relapse following long-periods of abstinence is a key feature of substance use disorder. Drugs of abuse, such as cocaine, cause long-term changes in the neural circuitry regulating reward, motivation, and memory processes through dysregulation of various molecular mechanisms, including epigenetic regulation of activity-dependent gene expression. Whereas enhancing HDAC3 function in the MHb had no effect on reinstatement, we found, using a dominant-negative splice variant (NURR2C), that loss of NR4A2 function in the MHb blocked reinstatement behaviors. These results show for the first time that regulation of NR4A2 function in the MHb is critical in relapse-like behaviors.
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To address these questions, we examined the roles of HDAC3 and NR4A2 in the 
, or hSyn-DIO-V5-

78
NURR2C were generated and packaged into AAV constructs as described in the Supplementary
79
Information and described previously [29] . 80 
Co-immunoprecipitation and Western blotting
81
HT22 cells were transfected with V5-NURR2C with or without NR4A2. 48 hours following 82 transfection, cells were harvested and precipitates made using a V5-specific antibody.
83
Precipitates were then immunoblotted using a NR4A2-specific antibody, to assay for NR4A2 84 immunoreactivity, and a V5-specific antibody, to assay for precipitation specificity. To determine if HDAC3 occupancy is altered during cocaine-primed reinstatement, 134 TdChAT animals underwent cocaine-primed reinstatement. TdChAT animals acquire (Fig. 1A ) 135 and extinguish (Fig. 1B) cocaine-induced CPP. 24 hours following the final extinction session, 136 animals were primed with either saline or cocaine-HCl (5mg/kg, I.P.) and immediately tested. HDAC3 overexpression has no effect on MHb-mediated cocaine-associated behaviors.
151
To determine if HDAC3-mediated negative regulation is sufficient to prevent cocaine-152 primed reinstatement, a Cre-independent HDAC3 W.T. was generated and shown to cause -V5) in the cholinergic neurons of the MHb ( Fig. 2A-B) . We -V5 expressing mice equally acquired (Fig. 2C) cocaine-induced CPP.
158
Overexpression of HDAC3 W.T.
-V5 in the MHb had no effect on extinction of cocaine-induced 159 CPP (Fig. 2D) . 24 hours following the final extinction session, both GFP and HDAC3
W.T.
-V5 160 expressing animals received a cocaine prime (5mg/kg, I.P.) and were immediately tested for
-V5 in the MHb had no effect on cocaine-primed reinstatement of CPP 162 (Fig. 2E) . we immunoprecipitated V5-NURR2C using a V5-specific antibody and immunoblot analysis of 
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To determine the role of NR4A2 in vMHb function, we generated a Cre-dependent 185 NURR2C expressing vector (Fig. 3C) . This viral strategy allows limited overexpression of V5-
186
NURR2C to the cholinergic neurons of the vMHb in ChAT-Cre mice (Fig. 3D, (5mg/kg, I.P.) and were immediately tested for reinstatement of conditioned preference.
199
NURR2C expressing animals showed a blunted preference following cocaine-primed 200 reinstatement compared to GFP expressing controls (Fig. 3H) . The authors have no competing financial interest to disclose. M A N U S C R I P T
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